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(57) Abstract: A nonwoven fabric laminate embodying the principles of the present invention is configured as a multi-layer con- 
struct of a plurality of melt-extrusion layers, including at least one, and preferably a pair of outer spunbond layers, and a central, 
melt-blown barrier layer juxtaposed to the outer spunbond layers. At least one of the layers, preferably the melt-blown layer, com- 
prises a barrier-enhancing melt additive compound having a fluoroalcohol with a non-derivatized additive such as a fatty acid, more 
preferably a derivatized perfluoroalcohol with a non-derivatized additive, with a stearic ester of perfluoroalcohol in a hydrogenated 
tallow amide additive being presently preferred. 


wo 02/083406 r,CvUS02/11637 

NONWOVEN FABRIC LAIVDNATE 
HAVING ENHANCED BARRIER PROPERTIES 
Technical Field 

The present invention relates generally to nonwoven fabrics, and more 
5 particularly to a nonwoven fabric laminate coniprising spunbond and melt- 

blown layers, with flie melt-blown layer exhibiting enhanced barrier properties 
by virtue of an additive comprising a fluoroalcohol, preferably a derivatized 
. perfluoroalcohol, with a non-derivatized additive, such as a hydrogenated tallow 
amide. 

10 Background Of The Invention 

Nonwoven fabrics formed from melt-extruded polymeric fibers and 
filaments have foxmd widespread application by virtue of the manner in which 
the physical characteristics and properties of such fabrics can be selectively 
engineered. For some applications, such as for use in medical gowns and 

1 5 drapes, it is important that such nonwoven fabrics exhibit barrier properties, 

such as repellency to liquids such as body fluids, while providing vapor 
permeability for the comfort of users. To this end, nonwoven fabrics formed as 
laminates of juxtaposed spunbond, melt-blown, and spunbond lay^s, sometimes 
referred to as SMS fabrics, have proven particularly suitable. In these lypes of 

20 fabric constructs, the UMcro-fibers of the. inner melt-blown layer-provide highly 

^ desirable barrier properties^ while ttie outer spunbond layerS; formed from ' 
substantially continuous polymeric filaments, provide the desired strength and 
integrity. U.S. Patent No. 4,041,203, to Brock et al., hereby incorporated by 
reference, is exemplary of such fribric laminates. 

25 In the past, the barrier properties of such fabric laminates has been 

i 

enhanced by includmg additives in the polymer melt, with fluorocarbon 
coiiq)ounds having been used in the past. However, these types of melt additive 
confounds tend to flash and vaporize attendant to melt-extrusion of the 
polymeric material for web formation. PCT Publication No. W095/26878, 
30 hereby incorporated by reference, discloses a fabric laminate formed with a 
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fluorocarbon additive. U.S. Patent No. 5,178,931, to PCTkins et al., hereby 
incorporated by reference, also discloses a fabric laminate structure having 
barrier-enhancing additives. While such melt additives have provided the 
desired barrier-enhancing properties, such fluorocarbon compounds are believed 
5 to have undesirable environmental impact 

The present invention is directed to a nonwoven fabric laminate having 
enhanced barrier properties, desirably including enhanced alcohol repellency, 
which achieves its barrier properties without resort to fluorocarbon melt 
additives. 

10 Summary Of The Invention . .. 

A nonwoven fabric laminate embodying the principles of the present 
invention is configured as a multi-layer construct of a plurality of melt-extrusion 
layers, including at least one, and preferably a pair, of outer spunbond lay^s, 
each conq)rising substantially continuous, melt-extruded polymeric filaments. 

1 5 The laminate construct further includes a central, melt-blown barrier layer : 

juxtaposed to the outer spunbond layers. The meltblown layer comprises : 
discontinuous filamentary elements, formed from a polymer selected fi^om the 
group consisting of polyolefins, polyesters, polyetheresters, and polyamide. At 
least one of the layers, preferably the melt-blown layer, comprises a barrier- 

20 enhancing melt additive compound having a fluoroalcohol with a non- . 

derivatized adiditivi^ such as a- fatty acid, more preferably a'dGiivatized 
perfluoroalcohol with a non-derivatized additive, with a stearic ester of 
perfluoroalcohol in a hydrogenated tallow amide additive being presentiy 
preferred. Notably, testing has shown that a fabric laminate having this melt 

25 additive exhibits barrier properties comparable to fabrics formed with 

fluorocarbon melt additives. Thus, the desired fabric repellency is achieved 
without undesirable environmental impact. 

Other features and advantages of the present invention will become 
readily apparent firom the following detailed description, and the appended 

30 claims. 
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Detailed Description 

While the present invention is susceptible of embodiment in various 
forais, there is disclosed herein a presently preferred embodiment, with the 
understanding that the present disclosure is to be considered as an 
exemplification of the invention, and is not intended to limit the invention to the 
specific embodiment disclosed. 

Nonwoven fabric laminates formed from juxtaposed spunbond, melt- 
blown, and spunbond (SMS) layers have found widespread application in 
medical uses such as hospital gowns and drapes. These types of laminate fabric 
constructs derive their desired strength characteristics from the outer spunbond 
layers, with the fine fiber structure of the inner melt-blown layer providing the 
desired barrier properties. Repellency to bodily fluids is desired, while 
breathability of the constructs provides the desired comfort for the wearer. 

Heretofore, these types of laminate fabrics have been made from 
polyolefins, such as polypropylene, with fabrics formed from this type of 
polymer exhibiting a degree of inherent hydrophobicity, by virtue of the 
polymer resin. These types of fabric laminates are thus effective at providing a 
barrier to bodily fluids. However, these types of fabrics do not inherently 
exhibit the same repellency to certain liquids found in a medical envfronment, 
such as alcohol, isodine, and blood. As a consequence, it has typically been 
necessary to employ melt a3(Ktives in the polymers from which orie'or more of 
the SMS layers is formed. 

While fluorocarbon-based melt additives have been used in the past, 
experience has shown that these additives can have an undesirable 
environmental impact. - - _ _ , _ _ _ . . 

Efforts to employ alternatives to fluorocarbon compounds as melt 
additives have included use of perfluoroalcohol. However, experience has 
shown that this type of compound does not blend well with polymers, and does 
not provide the desired degree of repellency attendant to melt-extrusion 
formation of the fabric laminate layers. 
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The desired degree of blending of such a perfluoroalcohol has been 
achieved for formation of the nonwoven fabric of the present invention by use of 
a barrier-enhancing melt additive, which includes a fluoroalcohol (CF sub.3 CF 
sub.2 (CF sub.2) sub k. C sub.2 H sub.4 OH, where k is an integer between 2 
S and 12), and a non-derivatized additive, such as a fatty acid such as a 

hydrogenated tallow amide. In the preferred practice of the present invention, a 
barrier-enhancing melt additive compound has been employed, with the additive 
compound comprising a stearic ester of perfluoroalcohol and a hydrogenated 
tallow amide. This combination has been found to provide the desired 
10 repellencyperfonnance, with enhanced thennal-stability in comparison to a mel^ 

additive comprising 100% stearic ester of perfluoroalcohol. 

The accompanying Table sets forth comparative data of air and water 
permeability and isodine, synthetic blood and isopropyl alcohol repellaicy, 
coixispdxmg a fabric laminate formed in accordance with the present invention 
IS with a comparable laminate construct having a fluorocarbon additive compound. 

Significantly, the fabric laminate of the present invention provides both ; 
comparable air permeability and liquid repellency. 

From the foregoing, numerous modifications and variations can be 
effected without departing firom the true spirit and scope of the novel concept of 
20 the present invention. It is to be understood that no limitation v^th respect to the 

-specific iuvention^isciosed herein is.inteaded or should bs inferred.. The:. 
disclosure is intended to cover, by the appended claims, all such modifications 
as fall within the scope of the claims. 
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SMS Fabric with no additive (35 

29.9 

280 

0 

0 

0 







SMS Fabric With Fluorocaibon 

15.5 

359 




Additive (35 g/nf) 

5 

5 

5 

Present SMS Fabric (35 g/m^ 

163 

347 

5 

5 

5 

SMS Fabric With No Additive 

(45 g/m^) 

16.5 

334 

0 

0 

0 

SMS Fabroc With Fluorocaibon 
Additive (45 g/nf) 

12.5 

416 

5 

5 

5 

Present SMS Fabric (45 g/m^ 

11.9 

430 

5 

5 

5 


a) EDANA 140.1-81 Air Permeability Test Method: To determine 
the air permeability of a fabric, samples are conditioned and placed upon the 
analysis area of a suction device. A seal in formed around the sample so as to 
secure the sample and prevent air from escaping during the test A regulated 
quantity of air is aspired ia order to work with a depression of 196 Pa on the 
device*slnanometer- Upon the stabilization of pfessinre, the reading ^^^^ retrieved 
from the graduated scale. 

b) EDANA 120.1-80 Repellency Test Method: To determine the 
water repellency of a fabric while subjected to a continuous increase in pressure, 
the samples are conditioned and fastened within the analysis area of the water 


15 


20 


column testing device. The sample is exposed to an increasing aniount of water 
and pressure while being observed for any water leaks. Once the third drop of 
water appears on the surface of the sample, the reading is taken from the testing 
device's manometer. 

5 c) Drop Repellency Test Method: To evaluate repellency properties, 

a piece of the fabric is placed on a flat and clean surface. The fabric side in 
contact with the Hquid shall be the treated layer. Some drops of each liquid, such 
as Isodine, synthetic blood and Isopropanol, are quickly applied over the fabric 
sample, taking care in applying the same number of drops of each liquid. 

10 Take time with a chronometer and after 15 minutes assess the liquid 

effect over the fabric. 

The criteria for grading the repellency for each hquid is based on 
comparing the drop effect with some visual standard. The score range is 0 to 5 
where a score of 0 is for a liquid that has penetrated the fibers conipletely and a 

15 score of 5 is for a drop that has kept its shape and has not penetrated tiie fibers. 

The results within Table 1 show the SMS fabric of the present invention : 
as having an optimal repellency performance when compared to tiie SMS fabric 
comprised of the fluorocarbon additive. 


WHAT IS CLAIMED IS; 

1. A nonwoven fabric laminate, comprising: 

at least one outer spunbond layer, said spunbond layer comprising 
substantiaUy continuous, melt-extruded polymenc filaments; 
5 at least a melt-blown barrier layer juxtaposed to said spunbond layer, said 

melt-blown layer comprising discontinuous melt-blown polymeric filamentary 
elements, said filamentary eleinents conq}rising a polymer selected firom the 
group consisting of polyolefins, polyesters, polyetheresters, and polyamide, 

wherein one or more of said layers contain a barrier-enhancing additive 
10 compound comprising a fluoroalcohol and a non-derivatiized additive for 

enhancing the barrier properties of said barrier layer. 

2. Anonwovenfabriclaminateinaccordancewithclaiml, wherein: 
* said barrier-enhancing additive compound conqnises a derivatized 

perfluoroalcohol with a non-derivatized additive. 
15 3 . A nonwoven fabric laminate in accordance with claim 2, wherein: 

said barrier-enhancing additive compound comprises a stearic ester of 
perfluoroalcohol with a hydrogenated tallow amide additive. 

4. A nonwoven fabric laminate in accordance with claim 1, wherein 
said laminate is a medical gown. 
20 5. Anonwovenfabric laminateinaccordance with claim 1, wherein 

said laminate is a medical drape: ' * , 


-7- 


' 'INTERNATIONAL SEARCH REPORT 

1 





PCT/US02/n637 



A. C2.ASSIFICAXION OF SUBJECT MATTER 

IPC(7) :B32B 5/26, 27/04, 27/12; D04H l/56 
US CL :442/79, 82, 86, 88, 381, 382, 389, 392, 400, 401 
According to Internationat Patent Classification (IPC) or to both national classification and IPC 


B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 442/79, 82> 86, 88, 581, 382, 389, 392, 400, 401 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields 
searched 


Electronic data base consulted during the international search (name of data base and, where pracdcable, search terms used) 
Please See Extra Sheet 


G DOCUMENTS CONSIDERED TO BE RELEVANT; 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


US 5,492,753 A (LEVY et al) 20 February 1996, see entire 
document. 

US 5,645,627 A (LBFSHUTZ et al) 08 July 1997, see entire 
document. 

US 4,401,782 A (CONKLIN et al) 30 August 1983, see entire 
document. 


1-5 


1-3 


I I Further documents are listed in the continuation of Box C. | \ See patent family annex. 


HQM 
•tpll 


Special categcrje5 of cit«i docamcntst 

document deHning the general state of the art which \s not 
considered to be of particular relevance 

earlier document published on or after the international filing date 

document which may throw doubca on priority clQim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as spedfied) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 


By" 


later document published after the international filing date or priority 
date and not in conflict with the application but citM to undentand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
cowidered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

document of particular relevance:^ the claimed invention camiot be 
considered to involve an inventive step when the document Is 
combined with one or more other such documents, such combination 
being obvious to a person skilled In the art 

document member of the same patent family 


Date of the actual completion of the international search 

14 JUNE 2002 

Date of mailing of the international search report 

OS JUL 2§0? 

Name and mailing address of the ISA/US 
Commissioner of Patents and Trademarks 
Box PCT 

Washington. D.C SOSSl 

Facsimile No. (703) 305-3230 

Authorized officer / ^4^^^ 
ULA a RUDDOCK / ^ / 
Telephone No. (703) 308-0661 



Form PCT/ISA/210 (second sheet) (July 1998)* 


INTERNATIONAL SEARCH REPORT 


International application No. 
PCT/US02/116S7 


B. FIELDS SEARCHED 

Electronic data bases consulted (Name of data base and where practicable terms used): 
WEST 

search terms: fabric, textile, cloth, gaiment, nonwoven, non-woven, unwoven, fiber, fibre, filament, meltblown, 
spunbond, hydrogenated tallow amide, stearic ester, perfluoroalcohol, fatty acide amides, fluorocarbon, fluoropolymer 


Form PCT/lSA/210 (extra sheet) (July 1998)* 


